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The reaction of ozone with isoprene, one of the most abundant volatile organic compounds emitted into the atmo-
sphere, produces three distinct carbonyl oxide species (R1R2COO) known as Criegee intermediates: formaldehyde oxide
(CH2OO), methyl vinyl ketone oxide (MVK-oxide), and methacrolein oxide (MACR-oxide). Unimolecular decay of
MVK-oxide is predicted to be the major source of hydroxyl radicals (OH) derived from isoprene ozonolysis in the atmo-
sphere. Previously, infrared (IR) action spectroscopy of syn-MVK-oxide was shown to yield OH radical products following
unimolecular decay via a 1,4-H transfer processb. Here, we investigate the IR action spectroscopy and unimolecular de-
cay of selectively deuterated MVK-oxide (d3-MVK-oxide, (CH2 = CH)(CD3)COO) with deuterium atom transfer as the
rate limiting step. The IR action spectrum of syn-d3-MVK-oxide is recorded in the CH stretch overtone (2νCH) region
with detection of OD products by laser-induced fluorescence. The temporal profile arising from unimolecular decay to
OD products is also obtained. The experimental results are compared with the calculated IR absorption spectrum and the
unimolecular decay rates predicted by Rice–Ramsperger–Kassel–Marcus (RRKM) theory. The IR action spectrum shows
two distinctive features in the 6100-6200 cm−1region and two broad features from 5950 to 6050 cm−1. The d3-MVK-
oxide IR action spectrum exhibits notable changes compared to MVK-oxide, as the overtone and combination transitions
involving CD stretch shift to lower frequency, resulting in fewer transitions in this region. The unimolecular decay rate
for MVK-oxide is predicted to be 100 times slower upon deuteration. Experimentally, a significantly slower appearance of
OD products from d3-MVK-oxide is found compared to OH products from MVK-oxide, indicating that tunneling plays a
very important role in 1,4-H/D transfer. The similarities in the IR action spectra indicate that the syn conformers make the
main contribution to the observed spectra.
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